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J^)Tltte: LESION LOCALIZATION DEVICE AND METHOD OF USING 




(57)Abstnct 

A lesion localization marking wire (10) and needle assembly (30) for marking non-palpable lesions within At body. A 
marking device (10) having a heUcally wound coU of wire (14) attached to an end of the shaft (12) which is msertable »nto the 
body through a needle or cannula (30) for rotatingly anchoring the marking device (10) into a lesion or tumor (54) is provided. 
The needle or cannula (30) is inserted into the body with the maridng device (10) positioned tiierein so tiiat when the cannula is 
positioned proximate to a lesion (54) the shaft (12) of the marker is rotated to advance the marker (10) into tiie lesion to mark it 
for subsequent surgical procedures. A second helical wire (18) may be provided on tiie shaft (12) whidi cooperates with a wire 
guide device (40) attached to the needle (30) to enable the physician to determine the depth of the marking device (10) as It an- 
chors into tiie lesion (54). In particular, the device is provided for marking for biopsy lesion of tiie breast 
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The present invention relates to lesion 
localization needles and devices, for use in localizing or 
marking non-palpable lesions and tumors within the body, and 
more particularly, the present invention relates to a needle 
assembly which includes a wire marker having a helically 
wound wire tip for rotatingly anchoring a marker to a lesion 
within a htiman breast. 

Localization or marking of lesions within the body, 
such as non-palpable lesions discovered within the body, and 
devices such as needles and wires for marking these lesions, 
^5 are well known in the art. The devices generally comprise a 
hypodermic needle or cannula which is inserted into the body 
under local anesthesia to a position adjacent and in contact 
with the lesion. The wire marker is then passed through the 
cannula auad is anchored into the lesion so that the lesion is 
marked for . subsequent surgical procedures such as excision or 
biopsy.- After marking the lesion with the wire marker, the 
cannula is usually removed from the body, leaving the wire in 
place and extending from the body . However , these markers 
tend to dislodge and migrate during transport of the patient 
for the surgical biopsy procedure. 

Increasingly, ultrasonic imaging is being used- as a 
preferred ancillary or adjunctive imaging method to evaluate 
breast masses which may be associated with positive or 
negative mammographic findings. Currently available 
localization and marking devices image poorly, if at all, 
ultrasonically, making it difficult to accurately pinpoint 
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the tip of the localization wire -with respect to the lesion 
consequently, a subsequent surgical biopsy procedure may * 
result in. an inaccurate incision causing unnecessary tissue 
damage, and nay necessitate a second surgical procedure to 
properly biopsy the lesion, causing the patient unnecessary 
paxn, suffering, and expense. 

In the prior art, several types of lesion 
localization devices and lesion markers are disclosed. 

10 TnonTi' T °' ^""'^^'"^ performing a biopsy on 

a non-palpable occult lesion within the body, such as 

non-palpable breast lesions, has been to radiologically or 

ultrasonically locate the lesion and to mark the lesion using 

ThesT ^ ^ ^'-^^y procedure. 

^ These needle assemblies generally comprise a hypodermic 

needle or cannula which is inserted into the body to an area 
adnacent to and in contact with the lesion. A marking wire 
is then inserted through the cannula into the lesion and 
anchored in place so that the cannula may be removed. 
20 Ultrasonic imaging is increasingly being used as 

the preferred method of detection and evaluation of lesions 
and masses within the body due to its accuracy, and in view 
Of the fact that the patient is not exposed to potentially 
harmful radiation for extended periods of time. The prior 
art marking devices generally image very poorly 
Ultrasonically, as the tip of the previous marker shows up as 
a small, hard to locate dot or spot on the viewing screen 

relilr^r""" " "'"^ —gently, accurate, 

reliable placement of the previous marking device is hot 
guaranteed. 

Nicholson, et al., U.S. Patent No. 4,616,656, 
discloses a probe wire and sheath. assembly in which the wire 
has a j-type memory hook for marking lesions. The wire probe 
has a soft flexibility so that when it is enclosed within the 
sheath it has a straight configuration. The sheath, or 
needle, is inserted into the body, for instance into the 
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^ breast of a female patient, and positioned proximate to a 
lesion. The. wire probe is then pushed further into the 
lesion so that the memory hook is reformed and anchors itself 
wxthm the lesion. The sheath is then removed leaving the 
^ iiook embedded in the lesion as a marker. 

A similar device is disclosed in Hawkins, Jr., u S 
Patent No. 4,230,123. Hawkins, Jr. discloses a needle sheath 
assembly which consists of a small gauge needle in which a 
stylus or wire is positioned within a cannula, a shorter 
outer sheath is slidably located over the cannula which is 
removable after insertion of the needle into the patient's 
body. The wire has a J-type hook which is passed through the 
cannula to stabilize the tip of the cannula during biopsy. 

Nicholson, et al. and Hawkins, Jr. are subject to 
several disadvantages which effect the accuracy and 
performance of the device. Devices such as those disclosed 
in these references image very poorly and are inconsistently 
visualxzed ultrasonically, and consequently may not be 
accurately placed. Furthermore, in procedures involving 
lesions of the breas-t, the breast is compressed during the 
Jnammographic localization procedure so that after the needle 
IS in place and compression discontinued, the needle marker 
may inadvertently dislodge or migrate to a different position 
than that set during the localization procedure. The needle 
may also deflect away from the lesion, or if the strength and 
resiliency of the wire is less than that required to 
penetrate the lesion, the hook may not reform, allowing the 
marker to migrate or dislodge. This can result in damaging 
the tissues of the breast, as well as an inaccurate surgical 
incision during the biopsy procedure, usually requiring a 
second surgical procedure to properly biopsy the lesion, 
causing the patient unnecessary pain, suffering and expense 
Devices of this type also generally require that the breast' 
be stabilized during transport of the patient from the 
radiology section of a hospital to the surgical section for 
the biopsy procedure in order to prevent dislodgement of the 
marker. 
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\^ SiBoh, U.S. Patent No. 4,790,329, discloses . 

biopsy localization device h.,,<— . .1,- 

^- ^ , navmg a sheath or cannula through 

Which a barbed rod passes. The cannula is provided with 
an open side port through which the barb extends upon 

5 ^LTr'i""^'" ' i= expressed 

wxthin th« lumen of the c«»ula and the pointed end of the 

HtilT: device penetrates te 

petient., body and into a lesion, the rod is rotated 180- so 
^.t the end Of the barb :„ay pass through the open side port 

10 cL^l ^' ^' ^"wn bacic so that barb ani 

cannula anchor into the lesion to prevent removal, mie L 

enclose the barbed rod after anchoring, it is apparent that 
some txssue damage will result due to the barb puncturing 

remains xn place while the lesion is marked by the barb. 
Which result, in recessive weight applied to the tissue The 
entire device must be stabilised in order to prevent tearing 
Of tissue and dislodgement Of the marker. As related to 

2° d^"' t^!'°"' r <=°»P"""n Of the breast 

auring the.procedure provides accurate anchoring of the barb- 

weight Of the cannula as well as the barbed rod will reguire 
stabilization of the breast to prevent migration and 

25 s^r!'^"' °* * =^1?^ ^«'1=«' *-=in9 the 

same disadvantages, is disclosed in Hawkins, «t al. . 0 s 
Patent So. 4,799,495. ai., o.s. 

_ an additional type of prior art lesion 

"N^rdi"!'"" i3 co-only referred to as the 

30 Sorew Diagnostic Instrument", which was 

developed by Bjorn Nordenstrcm (Radiology, November 1975 
volume 117, Page 474) . The Nofdenstro. screw is generally a 
biopsy device and not a lesion locaUzation and mLking 
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device. A cannula is provided which is inserted into the 
body, having a screw-tipped rod within the lumen of the 
cannula. When the cannula is positioned proximate a lesion, 
the rod is rotated to screw the tip into the lesion. The 
screw tip is integral with the rod itself , and is a finely 
machined device in which the screw threads define grooves 
which taper to the tip of the device. After the screw tip is 
rotated into the lesion, the cannula is then rotated in an 
opposite direction using slight forward pressure to a 
position over the screw threads. Tissue from the lesion is 
captured in the grooves of the screw tip and the entire 
device is withdrawn so that the tissue may be examined. The 
Nordenstrom screw device, as stated above, is not a marking 
device, but instead allows the physician to immediately 
biopsy the lesion in question. 

An additional marking device using a screw tip is 
disclosed in Hawkins, et al., U.S. Patent No. 4,799,495. In 
this device, the cannula may be provided with a tapering 
screw tip to anchor the cannula in the tissue while the 
needle marker penetrates the lesion. The cannula and wire 
are used to mark the lesion, and Hawkins et al. also 
discloses, the use of the cannula alone for marking the 
lesion. Furthermore, Hawkins et al. discusses a helical 
screw needle marker, similar to the Nordenstrom screw device, 
which may be inserted through the cannula to mark the lesion.' 
However, the tapering screw tip of Hawkins et al. is a finely 
machined device which is quite expensive to manufacture, and 
which also is subject to the disadvantage that the tapered 
end may result in the loosening or "backing off of the screw 
tip which will dislodge the marker during transport of the 
patient, or upon discontinuation of compression of the breast 
during the marking procedure. Furthermore, the precise 
machining of the tip of this device, and in particular a 
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hollow screw-tipped cannula ,^ . 

ppea c^innula, would be a difficult and verv 
* expensive procedui-** -p^^-. tina very 

procedure from. a manufacturing standpoint and 
woula necessitate that the ,^o„4 "apomt, and 

current health rlsfc= >..j . ' iignr of 

5 related ,-o ! concerns for patient safety as 

"erxlL:."'°' invasive surgical proLaures, 

ac" ; LT '-^^'^ P-i« to ana a er 

*pensive then normally necessary. 

associLer^IL L 1 obviates the problems 

providing " localization devices by 

providing an inexpensive, simple to manufacture lesion 

15 comorl^ <*rough.a hypodermic needle 

comprising a cannula. The helically wound marking v,ire 
extends concentrically outward from the shaft „ ■ ! • 

substantiallv v,r,l-F j- * ™ ™e shart and maintains a 

. ""»lly uniform diameter so that once the wire is 
rotated or screwed into a lesion ne wire is 

...sue Without the possibiiiT :rc:n:-ranTdiii::gi:: 

wir. < preferred embodiment, a second helically wound 

t,r„„°,T i- oo-j-Mction with a wire ouide 

provided on a gripping taob of the cannula, assists Tthr 

=5 et~ °' ^"-^ - -essirfoi:: • 

pressure xs not required, and the second helix also «... 
depth guide to provide an accurate indicaLoTof ^ L T ' 
whxch the first helix is embedded in a iZZ T^heiT 
wound wires are secured to the shaf*. helxcally 
solderina or- w ^ as 
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The present invention eliminates or substantially 
ameliorates the disadvantages encountered in the prior art 
through the provision of a lesion localization and marking 
device having a helically wound wire tip attached to a shaft 
which is inserted within the lumen of a cannula into the body 
and then rotated into a lesion to anchor the marker within 
the lesion tissue. The device is simple to manufacture and 
inexpensive thereby making it a disposable unit, which may be 
packaged in a sterile packaging unit for one time use. 

The lesion localization and marking device of the 
present invention consists of a marker having a shaft 
constructed of stainless steel or other biocompatable 
material which has secured to its distal end, or formed 
integrally thereon, a stainless steel wire which is helically, 
wound about the end of the shaft. The helically v/ound wire 
extends outwardly in a concentric manner from the end of the 
shaft and overhangs the shaft a predetermined distance. The 
end of the helix is sharpened to facilitate insertion into a 
lesion within the body. The helical wire is secured to the 
shaft by conventional means such as soldering. 

The marking device, when used in conjuction with 
the needle assembly of the present invention, may be provided 
with a second helically wound wire which is secured to the 
shaft of the marker remote from the end having the first 
helically wound wire. The second helically wound wire is 
secured to the shaft by soldering, or integrally formed as 
part of the shaft, and is dimensioned to have the same number 
of turns per centimeter as the first helically wound wire, 
thus having the same pitch or angle for each turn of coil. 
The marking device is positioned within a hypodermic needle 
or cannula which essentially comprises a stainless steel tube 
having a cutting edge at one end and a thermoplastic gripping 
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knob at its other end. The gripping knob has a hole bored 
through the center which preferably aligns with the lumen of 
the cannula, and a second hole is bored through the knob 
parallel to the first hole and offset from the center of the 
lumen. Through the second hole is positioned a wire guide 
which is bent perpendicular to the hole and placed to 
partially cover the first hole, leaving an opening which is 
substantially equal to the diameter of the shaft of the wire 
marker plus the diameter of the wire which forms the helix. 

In use, the needle assembly is inserted into the 
body, such as into the breast of a female patient, until the 
tip of the cannula is proximate to a lesion which has been 
discovered during a mammogramphic or ultrasonic imaging 
procedure. The marking device is positioned within the 
cannula so tnac the sharpened tip of the first helical wire 
is adjacexic co cne cutting edge ot T:ne cannula, and the 
second helical wire is positioned a predetermined distance 
such that the end of the second helical wire closest to the 
first helical wire is adjacent to and engages the wire guide 
of the thermoplastic knob of the cannula. As the marking 
device is rotated, the second helical wire is guided along 
the wire guide so as to stabilize the shaft while drawing the 
marker into the cannula due to the interaction of the second 
helix and the wire guide during rotation, and the first 
helical wire is rotated into the lesion. The wire guide 
assists the forward advancement of the marker during 
rotation. 

The length of the second helical wire is identical 
to the length of the first helical wire from the end of the 
shaft to the sharpened tip, and both helical wires have an 
identical number of turns per centimeter. As the first 
helical wire is embedded into the. lesion, cne physician can 
accurately gauge the depth to which the first wire enters the 
lesion by thie distance the second helical wire extends 



1 outwardly from the gripping knob of the cannula. When the 
second helical wire is fully rotated within the cannula the 
physician will know that the first wire is fully extended 
outside the cannula and is in position with respect to the 
5 .lesion. The cannula is then removed from the body leaving 
the marking device in place. 

As ultrasonic imaging is increasingly being used as 
the preferred method of evaluation of breast lesions in 
localization procedures/ it is very important the the marker 

10 used in the localization procedure provide consistent 

visualization and clean imaging with a recognizable acoustic 
pattern. Prior art markers do not provide adequate 
ultrasonic imaging and consequently do not contribute to 
accurate localization of a lesion. The present invention, 

15 however, due to the helical tip, provides excellent imaging . 
characteristics compared to prior art markers, such that each 
turn of the helix images distinctly, as opposed to the single 
spot or dot appearing from the prior art markers. As a 
result, the present marker provides an unambiguous ultrasonic 

20 image allowing for accurate marking of the discovered lesion 
under the same conditions as mammography, thus reducing the 
patient's exposure to X-rays as well as decreasing the number 
of repositions required to accurately mark the lesion. 

The present invention relates to a needle assembly 

25 for localization of lesions within the body, including a needle 
cannula r said cannula having a cutting edge at a first end; 
and a marking device positioned within said cannula and 
including a shaft # said marking device being characterized 
by a wire helically wound at one end of said shaft and 

30 extending beyond said end a predetermined distance in a . 

helical coil# and having a sharpened tip# said marking device 
being axially slidable and rotatable within said cannula. 

The present invention further relates to a marking 
device for use in combination with a needle assembly for 

35 marking lesions within the body characterized 

by a shaft; a first helically 
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1 coiled wire secured to and wound about a first end of 

said shaft/ said first wire extending concentrically 
. outwardly from said first end and away from said shaft 
a predetermined length and terminating in a sharpened 

5 tip; and a second helically coiled wire secured to and 

wound about said shaft a distance from said first helically 
coiled wire/ said second wire having a length equal to 
said predetermined length that said first wire extends 
from said shaft; wherein said first and second helically 
10 coiled wires are wound an equal number of turns of 
between 6 and 15 turns per centimeter. 

The present invention also relates to a method 
for marking non-palpable lesions within the body/ charac- 
terized by puncturing the skin to enter the body with a 
marking needle assembly/ said needle assembly including 
a cannula having a lumen/ a cutting edge at one end of said 
cannula and a gripping means on said cannula/ said needle 
assembly further including a marking device positioned within 
said lumen/ said marking device having a helical wire 
helically wound at one end a predetermined distance in a 
helical coil/ and having a sharpened tip; aid marking device 
being axially slidable and rotatable within said cannula; 
tracking said needle assembly inside said body; advancing 
said needle assembly to a point within proximity to a lesion 
within said body; rotating said marking device within said 
cannula to advance said marking device; determining the 
distance said marking device travels by the distance said 
marking device is advanced into said cannula; ceasing rota- 
tion of said marking device when said marking device is 
positioned within a determined proximal distance of said 
lesion; and removing said cannula from said body: wherein 
said marking device remains in position with respect to said 
lesion to mark said lesion for subsequent medical procedures. 
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1 The present invention will become more readily 

apparent and may be understood by referring to the 
following detailed description of the lesion localization 
and marking device having a helically wound wire tip* 

5 taken in conjunction with the accompanying drawings; 
in which: 

Figure 1 illustrates a side elevational view 
of a marking device pursuant to the present invention; 

Figure 2 illustrates a side elevational view 
10 of a hypodermic needle or cannula pursuant to the 
present invention; 

Figure 3a illustrates an elevational end view of 
the gripping knob of the hypodermic needle of Figure 2 along 
lines 3a-3a; 

Figure 3b illustrates an elevational end view of 
the cannula of the hypodermic needle of Figure 2 along lines 
3b-3b; 

Figure 4 illustrates a perspective^ partially 
sectional view of the lesion localization needle assembly 
pursuant to the present invention after insertion into the 
body but prior to marking a lesion; 

Figure 5 illustrates a perspective, partially 
sectional view of the needle assembly of Figure 4 during 
rotation of the marking device within the cannula and into a 
lesion; 

Figure 6 illustrates the needle assembly of Figure 
4 after rotation of the marking device into the cannula with 
the v/ire marker being fully embedded within a lesion; 

Figure 7 illustrates a side elevational view of an 
alternate embodiment of a marking device pursuant to the 
present invention; and 

Figure 8 illustrates a side elevational view of an 
alternate embodiment of a needle or cannula pursuant to the 
present invention. 
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Referring now in specific detail to the drawings, 
in which identical reference nxunberals identify similar or 
identical elements throughout the several views , Figure 1 
shows marking device 10 according to the present invention. 
Marking device 10 is constructed of a biocompatable material, 
and is preferably constructed of stainless steel r although 
many metal alloys such as alximinum alloy, titanium alloy,- 
ferrous alloy, and the like, as well as materials such as 
plastic and ceramio-^- may be employed. Marking device 10 

essentially consists of a shaft 12 which is preferably type 
18-8 stainless steel having a thickness of between 0.011 and 
0.20 inches diamieter, and is preferably 0.016 inches 
diameter. Marking device 10 is provided at one end with 
helical marking wire 14 which is helically wound about the 
end of shaft 12 and secured to the shaft as illustrated at 
20. Preferably, helical marking wire 14 is constructed of 
the same material as shaft 12, and is secured to the shaft by 
soldering, preferably of a 98% tin and 2% silver solder. 
Helical marking wire 14 is wound about shaft 12 and extends 
outwardly away from the shaft to terminate in a sharpened tip 
16. The diameter of the coil 'formed by helix 14 remains 
constfitnt along its lengths Helix 14 extends from the end of 
shaft 12 a distance of between 0.5 centimeters and 2 
centimeters, and preferably extends 1 centimeter from the end. 
of shaft 12. The pitch of the coil is determined by the 
liximber of turns per centimeter, -which along with the length 
of helix 14, is dependent upon the application for which the 
marker is to be used. Different tissues within the body have 
different degrees of strength and resiliency, some requiring 
more force. to anchor the marker 10 in place, and thus some 
tissues require a device having more turns per centimetier 
than other .tissues. Accordingly, helix 14 generally is 
provided with between 6 and 15 turns per centimeter, and 
preferably it is provided with 8 turns per centimeter for 
marking breast lesions. 
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Separated a distance "d" along shaft 12 from 
helical marking wire 14 is helical guide wire 18 which is 
also wound about shaft 12. Helix 18 is constructed of the 
same material as helix 14 and shaft 12, and helical wires 14 
and 18 are the same gauge wire, preferably having a diameter 
of between 0.009 and 0.015 inches (0.02 and 0.04 cm). The 
preferred diameter "^br helical wires 14 and 18 is 0.011 

inches (0.027 cm) for marking breast lesions. Helix 18 is 
secured to shaft 12 in a manner similar to helix 14. Helix 
18 is of the same length as the length that helix 14 extends 
from the end of shaft 12 to sharpened tip 16, and also has 
the identical amount of turns per centimeter as helix 14, and 
thus the same pitch to the coil formed by helix 18. 

Distance "d" is dependent upon the length of the 
hypodermic needle or cannula with which marking device 10 is 
to be used. This will be described in greater detail below. 

As can be seen in Figure 2, hypodermic needle 30 
comprises a cannula 32 having a sharpened cutting tip 34 and 
a gripping knob 36. Cannula 32, like marking device 10, is 
constructed of biocompatable material, and is preferably 
stainless steel. In a preferred embodiment, the cannula is 
18-gauge thin wall stainless steel type 504-, and has a length 
from tip 34 to knob end 36 of between 3 and 15 centimeters, 
depending upon the type and location of the lesion to be 
marked. Knob 36 is preferably constructed of thermoplastic 
material such as nylon and is secured to cannula 32 at end 
38 by conventional means such as epoxy, adhesives, and the 
like. Knob 36 may have a ridged gripping surface 44 which 
aids the physician in handling the needle 30. Cannula 32 is 
of course hollow and defines a lumen 33, as best seen in 
Figure 3B. 
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Gripping knob 36 has a hole 46 bored through the 
knob, which in the preferred embodiment aligns with lumen 33 
of cannula 32 so that the cannula can extend through the hole 
to face 37 of knob 36. In addition to hole 46, a second hole 
47 is bored through knob 36, which is offset and parallel to 
hole 46. A wire guide 40 passes through hole 47 and may be 
secured within the hole by conventional means such as epoxy, 
adhesives, and the like. Wire guide 40 passes through hole 
47 and is bent at 41 along face 37 of knob 36 to form guide 
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bar 42. Wire guide 40 may also loosely and pivotably rest 
within hole 47 so that guide bar 42 may be moved into and out 
of engagement with shaft 12 of marker 10. As seen in Figure 
3a, guide bar 42 partially covers hole 46 in knob 36 so as to 
reduce the opening of hole 46. The reason for this will be 
explained in greater deted.1 below. 

Figures 4, 5 and 6 show needle and marker assembly 
50 in various positions during use of assembly 50 in marking 
a lesion within the body. Assembly 50 comprises marking 
device 10 as shown in Figure 1 positioned within the Itmien 33 
of needle 30 as shown in Figure 2. The location of the 
lesion within the body, such as non-palpable lesions found in 
the breast or organs deep within the body, is determined 
radiologically or ultrasonically in a non-invasive procedure. 
In order to biopsy the lesion or remove it, the surgeon must 
have ah acciirate location of the lesion prior to performing 
the surgical procedure to minimize damage to tissue. The 
accuracy of the location of the marker will obviate any need 
for additional incisions, as well as avoid unnecessary tissue 
removal, which benefits the patient both physically and 
cosmetically. The use of a marking device such as in the 
present invention is illustrated in Figures 4, 5 and 6. 
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1 seen in Figure 4, the needle and marker assembly 

50 is inserted into the body through the skin surface 52 
until cutting tip 34 of cannula 32 is positioned proximate a 
lesion or tumor 54. Marking device 10 is positioned within 

5 needle 30 such that sharpened tip 16 of helical marking wire 
14 is positioned adjacent to cutting tip 34 of needle 30. 
The length of needle 30, as well as the length of shaft 12 
and distance "d" between marking wire 14 and guide wire 18 is 
determined by the depth or distance lesion 54 is from the 
10 surface of the skin 52. Distance "d" is determined such that 
when marking device 10 is within the liomen 33 of needle 30, 
forward end 19 of helical guide wire 18 engages and rests 
against guide bar 42, resulting in sharpened tip 16 being 
adjacent to cutting tip 34. 

"^^ Turning now to Figure 5, after cutting tip 34 is 

positioned proximate to lesion 54, marking device 10 is 
rotated about shaft 12 to advance helical marking wire 14 
into lesion 54. Sharpened tip 16 enters lesion 54 and the 
rotation about shaft 12 further advances marking wire 14 into 
the lesion to firmly anchor it in place. The depth to which 
helical marking wire 14 enters lesion 54 is determined by the 
distance helical guide wire 18 travels through hole 46 into 
cannula 32. As shaft 12 is rotated, guide bar 42 of wire 
guide 40 engages the shaft and helix 18 at end 19 of helix 18 
and guides shaft 12 while allowing helical guide wire 18 to 
rotate into hole 46 in a screw-like fashion. Guide bar 42 is 
positioned between the individual coils of helical" guide wire 
18 to prevent slipping or pulling on the shaft. Wire guide 
40 may be secured in hole 47 or may be pivotably secured so 
that guide bar 42 may rotated away from shaft 12 to disengage 
guide bar 42 from helix 18. 
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1 When helical marking • wire 14 is embedded and 

anchored in lesion 54, that is when the end 23 of shaft 12 is 
proximate to the lesion 54, the rotation is ceased. This is 
best seen in Figure 6. The surgeon may determine when marking 
5 wire 14 is in its desired position with respect to lesion 54 
when guide wire 18 completely disappears into knob 36 past 
guide bar 42. The trailing end 21 of guide wire 18 is the 
same distance from the end 23 of shaft 20 as the distance 
between forward end 19 of guide wire 18 and sharpened tip 16 

10 of marking wire 14. Ifhen the surgeon determines that the 
marking wire 14 in proper position, such as when it is 
completely embedded in the lesion, as evidenced by trailing 
end 21 of helix 18 turning into knob 36, the surgeon may then 
remove needle 30 from the body leaving marking device 10 

15 firmly embedded in the lesion* Alternatively, when it is 
determined that the helix 14 is in a desired position with 
respect to lesion 54 without helix 18 being completely within 
cannula 32, such as when a lesion is located proximate the 
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chest wall as determined by ultrasonic imaging, wire guide 40 
may be pivoted to rotate guide bar 42 away from helix 18 to 
allow for removal of needle 30 without disturbing the 
position of helix 14. Marking device 10 remains firmly 
anchored due to the concentric nature Of the coils of markina 
wire 14 and eliminates the possibility of inadvertent 
dislodgement due to relaxation of the tissues of the breast 
upon discontinuing the compression placed on the breast 
during the procedure. 

Figure 7 illustrates ah alternate embodiment of the 
present invention showing marking device 10a, in which helix 
14a and helix 18a are integrally wound as part of shaft 12a. 
Figure 7 is identical to Figure 1 in operation and function 
except that additional helical wires are not -needed, since 
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1 marking device 10a is of unitary construction in that shaft 
12a and helixes 14a and 18a are constructed as a single unit. 
In a further einbodiinent , helix 14 and helix 18 may be joined 
so that the entire shaft 12 is in a helical coil. 
5 In a further embodiment, cannula 32 nay be provided 

with a notched portion 60, and knob 36 may be eliminated, as 
seen in Figure 8. In this case, notch 60 engages helix 18, 
or alternately helix 14, dependent upon location of notch 60. 
Notch 60 will then guide marking device 10 in the same manner 

10 as wire guide 40 and guide bar 42. 

While the invention has been particularly shown and 
described with reference to the preferred embodiments, it 
will be understood by those skilled in the art the various 
changes in form and detail may be made therein without 

15 departing from the spirit and scope of the invention. 

Accordingly, modifications and/or changes such as removing 
guide wire 18 or providing a longer or shorter marking wire, 
as well as increasing or decreasing the pitch of the coils as 
related to the number turns per centimeter, may be provided 

20 as desired, and are considered to be within the scope of the 
invention . 
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1 WHAT IS CLAIMED IS : 

1. A needle assembly for localization of 
lesions within the body, including a needle cannula, said 
cannula having a cutting edge at a first end; and a 

5 marking device positioned within said cannula and 

including a shaft, said marking device being characterized 
by a wire (14; 14a) helically wound at one end (23; 23a) 
of said shaft (12; 12a) and extending beyond said end a 
predetermined distance in a helical coil, and having a 

10 sharpened tip ( 16 ; 16a) , said marking device ( 10 ) being 
axially slidable and rotatable within said cannula (32). 

2. A needle assembly according to Claim 1, 
characterized in that said wire (14) is wo\md about and 
secured to said shaft (12). 

IS 3. A needle assembly according to Claim 1 or 2, 

characterized in that said cannula (32) and seiid marking 
device (10) are constructed of biocompatible material, 
such as stainless steel or a metal alloy. 

4. A needle assembly according to emy of Claims 
20 1 to 3, characterized in that said helical coil of said 

wire (14; 14a) has a constant diameter along its length. 

5. A needle assembly according to any of Claims 
1 to 4, characterized in that said cannula (32) has a 
lumen (33); at least one notched portion (60) on said 

25 caiinula; said marking device (10) engaging said at least 
one notched portion, such that advancement of said marking 
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1 device is assisted by said helical wire (14; 14a) at one 
end of said marking device rotatingly contacting said at 
least one notched portion. 

6. h needle assembly according to any of Claims 
5 1 to 5, characterized in that Scd.d cannula (32) has a 

lioaen (33), a cutting edge (34) at a first end of said 
cannula, and a gripping knob (36) seciired at a second end 
of said cannula, said knob having a first hole (46) formed 
therethrough in alignment with said lumen (33), and a 

10 second hole (47) formed therethrough offset fron saLd 
first hole and having a wire guide (40) passing through 
secured within said second hole in a direction parallel to 
said cannula, sedd wire being bent at a right angle to 
partially cover said first hole; said marking device (10) 

15 further including a second helical wire (18) coiled about 
said shaft (12) and secxired thereto a distance from said 
first helical wire (12) towcurds a second end of said 
shaft; said second helical wire of seiid shaft engaging 
said wire guide of said knob (36), such that the 

20 advancement of said shcif t is assisted by said second 
helical wire (18) rotatingly contacting said wire guide 
(40). 

7. A needle assembly according to Claim 6, 
chciracterized in that said first and second helical wires 

25 (14, 18) of said marking device (10) are secured to said 
shaft (12) by soldering. 
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1 8. A needle assembly according to Claim 6 or 7^ 

characterized in that said first helical wire (14) extends 
past said shaft end (23) a predetermined distance which is 
equal to the length of said second helical wire (18) • 

5 9. A needle assembly according to any of Claims 

6 to 8, characterized in that said second helical wire 
(18) is positioned a predetermined distance from said 
first helical wire (14), such that when an end of said 
second helical wire closest to Sciid first helical wire 
10 engages said wire guide (40) of said knob (36), said 
sharpened tip (16) of said first helical wire is 
positioned coaxial and adjacent to said cutting edge of 
said cannula. 

10. A needle assembly according to Claim 8, 

15 charaicterized in that an end of said second helical wire 
(18) remote from said first helical wire (14) is 
positioned at a distance such that when said second end is 
rotated past said wire guide (40) into said cannula (32), 
said first end of said shaft (12) is positioned coaxial 

20 and adjacent to said cutting edge (34) of said cannula 
(32). 

11. A needle assembly according to any of Claims 
6 to 10, characterized in that se±d first and second 
helical wires (14, 18) have a constant diameter along 

25 their entire lengths. ^ 
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1 12. A needle assembly according to Claim 11, 

characterized in that said first and second helical wires 
(14, 18) have a diameter substantially equal to each other 
and less than the diameter of said shaft (12) of said wire 
5 marker (10). 

13. A needle assembly according to Claim 12, 
characterized in that said first and second helical wires 
(14, 18) have a diameter of approximately 0.02 cm and said 
shaift (12) heis a diameter of approximately 0.04 cm inches. 

10 14. A needle assembly according to any of Claims 

8 to 13, characterized in that said predetermined distance 
of said first helical wire (14) extends past said shaft 
end and the length of said second helical wire (18) is 
between 0.5 euid 2.0 cm. 

15 15. A needle assembly according to Claim 14, 

characterized in that said predetermined distance is 1 cm. 

16. A needle assembly according to any of Claims 
6 to 15, characterized in that said first and second 
helical wires (14, 18) are wotand about said shaft (12) an 

20 identiccil number of turns per centimeter. 

17. A marking device for use in combination with 
a needle assembly for marking lesions within the body, 
according to any of the preceding claims, characterized by 
a shaft (12); a first helically coiled wire (14) secured 

25 to and wound about a first end of said shaft, said first 
wire extending concentrically outwardly from said first 
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1 end and away from said shaft a predetermined length and 
terminating in a sharpened tip (16); and a second 
helically coiled wire (18) secxired to and wound about said 
shaft a distance from said first helically coiled wire, 

5 said second wire having a length equal to said 

predetermined length that said first wire extends from 
said shaft; wherein said first and second helically coiled 
wires are woTind an equal number of turns of between 6 and 
15 turns per centimeter. 

10 18, A method for marking non-palpable lesions 

within the body, characterized by piincturing the skin to 
enter the body with a marking needle assembly, said needle 
assexnbly including a cannula having a lumen, a cutting 
edge at one end of said canniila and a gripping means on 

15 said csmnula, said needle assenibly further including a 
marking device positioned within said liimen, said marking 
device having a helical wire helically wound at one end a 
predetermined distance in a helical coil, and having a 
shaarpened tip; aid marking device being axially slidable 

20 and rotatable within said cannula; tracking said needle 
assembly inside said body; advancing sed.d needle assembly 
to a point within proximity to a lesion within said body; 
rotating said marking device within said cannula to 
advance said marking device; determining the distance said 

25 marking device travels by the distance said mairking device 
is advanced into said cannxila; ceasing rotation of said 
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1 marking device when said marking device is positioned 
within a determined proximal distance of said lesion; and 
removing said cannula from said body; wherein said marking 
device remains in position with respect to said lesion to 
5 mark said lesion for subsequent medical procedures. 
19. A method according to Claim 18, 
characterized in that said gripping means includes a 
gripping knob having a first hole formed therethrough 
aligned with said lumen and a second hole formed 

10 therethrough offset and pairallel to said first hole for 
receiving a wire guide, said wire guide bent at an angle 
perpendicular to said second hole and covering a part of 
said first hole, said needle assembly further including a 
marking device positioned within said Itimen, saJ.d marking 

15 device having a shaft and at least two helically wound 
wires concentrically coiled about and secxired to said 
shaft and spaced from each other a predetermined distance, 
a first helical wire secured at an end of said shaft and 
concentrically extending outwardly a predetermined length 

20 from said shaft and terminating in a sharpened end, and a 
second helical wire coiled about said shaft having an 
equal number of turns per centimeter as said first helical 
wire, a first end of said second helical wire engaging 
said wire guide while said sharpened end of said first 

25 helical wire is adjacent to said cutting edge of said 
cannula; 
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said rotating of said marking device within the 
lumen of said canniaa advancing said marking device such 
that said wire guide draws said marking device through 
said lumen by engaging said second helical wire; 

5 determining the distance said first helical wire travels 
by the distance said second helical wire has travelled 
past said wire guide; ceasing rotation when said first 
helical wire marks ssiid lesion; and removing said cannula 
from saJ.d body; 

■JO wherein said first helical wire remains in 

position with respect to said lesion to mark said lesion 
for subsequent medical procedures. 

20. A method according to Claim 19, 
characterized in that said rotation continues until s£d.d 

15 first helical wire is embedded in said lesion and said 
second helical wire passes fully into said knob beyond 
said wire guide. 

21. A marking device for in^lementing the method 
according to any of Claims 19 or 20. 
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